Phosphorylation of cellular proteins in response to treatment with Clostridium difficile toxin B and Clostridium sordellii toxin L.
Toxin B from Clostridium difficile induces typical morphological changes of cultured cells consisting of rounding up and arborization, which are associated with a dramatic disruption of microfilaments. In this study, we show that toxin L, a cytotoxin produced by bacterial strain Clostridium sordellii, has similar effects on cultured cells including the redistribution of F-actin and of the adhesion plaque protein vinculin. It has been assumed that the mechanisms involved in cytopathic effects of toxin B are related to the function of an unidentified component that regulates the organization of the actin cytoskeleton. We demonstrate that the treatment of cultured astrocytes with toxin B or toxin L alters the incorporation of inorganic phosphate into several proteins. Immunoblot analysis revealed that one of these proteins is tropomyosin. Since tropomyosin stabilizes microfilaments and inhibits the severing activity of gelsolin, the toxin-induced phosphorylation may counteract this inhibition resulting in severing of microfilaments and capping of short filaments. A decrease in the radioactivity associated with intermediate filament protein vimentin was also detected using a monoclonal antibody which specifically recognizes a phosphorylated epitope of vimentin. Since vimentin is an in vivo substrate for various protein kinases, these data are in favor of broad effects of these toxins. Direct measurement of protein kinase C in cells exposed to toxin B or to toxin L did not reveal a significant change in protein kinase C activity. Furthermore, treatments with toxins do not increase cAMP levels, suggesting that toxins do not activate protein kinase A. Although further studies are required to determine the primary target site for the clostridial cytotoxin B and L, our results show that they provoke the alteration in the phosphorylation of cellular proteins.